Introduction
Bahia is the largest state in North East Brazil and has a corresponding diversity of habitats. The dry thorny forest known as caatinga occupies a substantial part of the state but there are significant relics of moist Mata Atlântica forest near the coast and areas of cerrado and campo rupestre further inland towards the west as well as smaller areas of other formations. Although botanical exploration of the state began in the 19th century more intensive studies have only taken place during the last fifty years and new species are constantly being discovered.
Ipomoea L. is no exception to this pattern. Ongoing studies by one of us (L.V.V.) have identified approximately 46 species of Ipomoea growing in the state of Bahia and two new species have been published recently (Vasconcelos et al. 2016) . It is expected that these studies will eventually result in a full account of the genus in Bahia based on Vasconcelos (2015) . The present paper describes an additional seven new species as a result of collaboration between the authors. It should be stressed that we expect additional species to be discovered in the not too distant future. We are aware of individual specimens which cannot be assigned to known species and almost certainly represent new taxa. Amongst these are W. R. Anderson et al. 36907 (NY, SP, UB) from Espigão Mestre, c. 10 km N of Rio Roda Velha, which appears to be a species related to I. marabaensis D. F. Austin and Projeto Chapada Diamantina 2233 (ALCB, HUEFS, K, SPF), which appears to be related to I. sericophylla Meisn. or I. decipiens Dammer.
New taxa are being discovered not only as the result of botanical exploration but also as a result of more intensive systematic studies of Ipomoea. Monographic work at Oxford University's Department of Plant Sciences enables comparison of material from all over the world so bringing insights to the flora of a state such as Bahia. Thus examination of specimens from Africa combined with molecular studies showed clearly that I. piurensis O'Donell, a long recognised species from Bahia (O'Donell 1953: 385) , is conspecific with the older African I. acanthocarpa (Choisy) Aschers. & Schweinf., although the species is, in fact, of American origin. Molecular studies have also shown that the species described here as I. pterocaulis is not I. jalapa (L.) Pursh as previously identified in herbaria but a distinct species endemic to north east Brazil.
Materials and Methods
This paper is based on studies of living plants in the field combined with examination of herbarium material in Brazil and elsewhere by the authors. Herbaria where we have seen material are indicated by their recognised international code after the citation of specimens. We have also been able to sequence ITS for at least one specimen for five of the new species described here and this has allowed us to discuss phylogenetic relationships with a degree of confidence. Twining perennial herb to 2 m; stems glabrous or thinly hirsute with short spreading hairs, less commonly tomentose. Leaves petiolate, 2 -9 (-13) × 1 -4 (-6) cm, narrowly (or rarely broadly) ovate, acute or acuminate and mucronate, base cordate with a narrow sinus and rounded auricles, both surfaces glabrous or tomentellous on the veins, adaxially with scattered hairs or hair bases only on both surfaces, rarely both surfaces tomentose; petioles 0.5 -5 cm, the indumentum similar to that of the leaves. Inflorescence of solitary (rarely paired) axillary flowers; peduncles 0 -5 mm often completely suppressed, glabrous to tomentose; bracteoles 2 -3 × 0.5 mm, lanceolate, acuminate, persistent; pedicels 11 -30 mm, thickened upwards, glabrous to tomentellous; sepals subequal, narrowly oblong-elliptic, acute and shortly mucronate, densely but very shortly puberulent, the margins slightly scarious, outer 7 -11 × 3 -3.5 mm, inner 9 -13 × 4 mm, obtuse to rounded and mucronate; corolla 4.5 -5 (-7) cm, funnel-shaped, pink, puberulent; limb 3.5 (-5) cm diam., undulate, filaments unequal, two long and three shorter, longer pair c. 25 mm long, shorter c. 15 mm; ovary glabrous; style glabrous; stigma biglobose. Capsule 10 -11 × 7 -9 mm, ovoid, strongly rostrate, the persistent style base 4 -5 mm long, glabrous; seeds 7 × 4 mm, densely white-tomentose. Figs 1, 3 A -C.
Ipomoea chapadensis
RECOGNITION. At first sight this species appears to represent depauperate material of Ipomoea regnellii Meisn., both species having puberulent oblongelliptic sepals and a pubescent corolla. As yet unpublished molecular studies using ITS (Williams et al. in prep.) confirm this relationship and suggest that the two species are distinct. However, the 1 (-2)-flowered inflorescence with the peduncle almost completely suppressed so the bracteoles appear to be stipules (until they fall) render I. chapadensis easy to distinguish from I. regnellii. Most specimens have rather distinct narrowly ovate leaves but this is not entirely constant. It is also characteristic of drier forest than I. regnellii. HABITAT & DISTRIBUTION. (2012) guidelines. PHENOLOGY. Although found in flower in most months of the year, flowering takes place principally in the dry July -October period, although, curiously, there are no records from September. ETYMOLOGY. This species is named chapadensis after the Chapada Diamantina where it is common and to which it is largely restricted. Twining perennial herb reaching 3.5 m; stems slightly woody, glabrous. Leaves petiolate, 1 -4 × 1 -4 cm, ovate to suborbicular, abruptly narrowed to an acute or shortly acuminate apex, base cordate with rounded auricles, margin slightly undulate; abaxially paler; petioles 0.6 -2 cm. Inflorescence of 1 -3-flowered, axillary cymes; peduncles 2.2 -8.5 cm, noticeably thicker than the secondary peduncles and pedicels; bracteoles 3 × 0.5 mm, somewhat scarious, caducous; secondary peduncles 0.8 -2.5 cm; pedicels 1 -3 cm long; sepals unequal, ovate or ovate elliptic, acute and mucronate, glabrous, outer 15 -27 × 8 -11 mm, dark green, prominently 5-ribbed, the ribs sometimes muricate; inner 12 -18 × 6 -8 mm, pale green with scarious margins, the longitudinal veins many, the midvein terminating in a fine, fragile mucro; corolla 10 -10.5 cm long. funnel-shaped, pink, glabrous; limb c. 9 cm diam., entire; filaments unequal, longer pair c. 15 mm long, shorter c. 8 mm. Capsule enclosed by the persistent sepals, 13 × 7 mm, narrowly ovoid, muticous, glabrous; seeds 7 × 4 mm, blackish, minutely scabridulous. Figs 2, 3D -E.
RECOGNITION. Although we have not sequenced this species, its morphology very strongly suggests it is closely related to Ipomoea setifera Poir., by which name it has usually been identified. It can be distinguished by its very small leaves (less than 4 × 4 cm, not (4 -) 7 -14 × 3 -12 cm), very large corolla 10 -10.5 cm long (not 5.5 -8 cm) and the tiny, linear, 3 × 0.5 mm long bracteoles, which contrast strongly with the persistent, ovate to elliptic bracteoles of I. setifera, which are 1 -1.7 × 0.6 -1.5 cm (Wood et al. 2015 : 15, O'Donell 1959 . As the bracteoles of I. setifera and its only other recognised ally I. fimbriosepala Choisy are prominent and persistent, this is of particular significance. HABITAT Although there are collections from several different locations we have no information about the size of these populations or whether they face any threat to their existence. This species must be categorised as Data Deficient (DD) within IUCN guidelines until the populations can be evaluated. PHENOLOGY. Flowering and fruiting from October to June. ETYMOLOGY. The epithet parvibracteolata refers to the tiny caducous bracteoles which are one of the most distinctive features of this species and which serve to distinguish it from its apparent close relatives Ipomoea setifera and I. fimbriosepala Choisy. NOTES. Ipomoea setifera and I. fimbriosepala comprise a pair of closely related but widely distributed species which have been commonly confused particularly in the Old World. The discovery of a third closely related species, I. parvibracteolata, from a very Twining perennial herb to 2 m, stems reddish-brown, glabrous, slightly angled, weakly winged when young. Leaves petiolate, 2.5 -6 × 1.5 -4 cm (only seen on inflorescence), ovate-deltoid, shallowly cordate with rounded to subacute auricles, acute or obtuse, margin undulate to sinuate, both surfaces glabrous, abaxially paler; petioles 0.6 -3 cm, fused with the base of the peduncle for up to 10 mm (Fig. 4B) , slender, glabrous. Inflorescence of pedunculate axillary cymes, sometimes (?usually) compounded into complex branched axillary inflorescences; peduncles 2.5 -6.5 cm, glabrous, sometimes extended into a rhachis up to 14 cm long; primary bracteoles petiolate, foliose, ovate-deltoid, 5 -20 × 3 -11 mm, deciduous and often absent; secondary peduncles 0.7 -3 cm long; tertiary peduncles 3 -6 mm; ultimate bracteoles c. 1 -1.5 mm, ovate, caducous; pedicels 11 -21mm; sepals unequal, glabrous, oblong-ovate, outer 6 -8 × 3 -4 mm, obtuse, inner 8 -9 × 5 mm, rounded, scarious except in the central area; corolla 7 -7.5 cm long, narrowly funnel-shaped, pink, glabrous, limb c. 3.5 cm diam.; filaments unequal, glabrous apart from glandular hairs at base, longer pair c. 13 mm long, shorter c. 8 mm, anthers 6.5 × 1 mm; style 10 mm long, glabrous, stigma biglobose. Capsule and seeds not seen. Fig. 4 .
RECOGNITION.
At first glance this species appears to be a form of Ipomoea regnellii Meisn. because of the shape of the sepals but it is immediately distinguished by its glabrous sepals and corolla. Closer examination reveals a remarkable feature in that the petiole is fused for part of its length with the lower part of the peduncle. This unusual character is known to us only in a few, very different, Mesoamerican species including I. suffulta (Kunth) G. Don. and I. bracteata Cav. Molecular studies using ITS indicate this species is related most closely to I. pterocaulis described elsewhere in this paper. The two species have little obviously in common morphologically although they both are distributed in the same region. Vigorous twining plant decumbent in open ground or climbing over bushes to several metres, stems stout, prominently winged, glabrous. Leaves petiolate, 2.5 -10 × 2 -9 cm, ovate-deltoid, acute or obtuse, base shallowly cordate with a broad sinus and rounded to subacute auricles, margin undulate to slightly sinuate, both surfaces glabrous, abaxially paler with prominent veins; petioles 1.3 -5.5 cm. Inflorescence of pedunculate axillary cymes; peduncles 2 -12 cm; bracteoles 1 -2 mm, lanceolate, caducous; secondary peduncles 1 -2 cm; pedicels 3 -5 mm; sepals subequal, glabrous, 13 -15 × 7 -10 mm, elliptic, obtuse rounded; outer often reddish, inner with scarious margins; corolla (6 -) 8 -9 cm long, glabrous funnel-shaped, tube white; limb 7 -8 cm diam.; stamens and style held at mouth of corolla; filaments unequal, glabrous except for the hairs at the base, longer pair 8 -15 mm, shorter filaments 3 -5 mm; style glabrous, stigma biglobose. Capsule 10 × 8 -9 mm, ellipsoid, glabrous, muticous; seeds 6 × 4 mm, dark brown, glabrous except for long white hairs on angles. Figs 5, 6.
RECOGNITION. This is a conspicuous species because of its large corollas and frequent occurrence in open habitats. Particularly distinctive in the field are its winged stems. This might suggest a link with Ipomoea subalata Hassl. from Paraguay but the glabrous corolla, leaves and sepals immediately distinguish it. It has been identified in herbaria as I. jalapa (L.) Pursh. but can be easily distinguished by its glabrous stem, sepals and corolla. It also differs in its seeds which are glabrous with long white hairs on the angles rather than pilose with hairs of different lengths. It has also been compared with I. asarifolia (Desr.) Roem. & Schult. but is easily distinguished by the ovate-deltoid, cordate leaves (not suborbicular to reniform), the subequal (not very unequal) sepals and the seeds pilose on the margins (not minutely and uniformly tomentellous). Unpublished molecular studies place it in a clade with I. connata and slightly more distantly with Ipomoea rosea Choisy and I. graniticola J. R. I. Wood & Scotland with none of which does it have obvious morphological affinities except for the glabrous leaves, sepals and corolla. HABITAT & DISTRIBUTION. Observations by one of us (JRIW) and notes on herbarium labels suggest this is a http://www.ipni.org/urn:lsid:ipni.org:names:60473758-2 Erect subshrub to 1 m from a stout taproot at least 15 cm deep and up to 1.5 cm wide, stems slightly woody, pubescent, glabrescent when old. Leaves very shortly petiolate, 3 -18 × 0.3 -1.4 cm, but becoming clearly bract-like and much smaller (to 3.5 × 0.3 cm) towards the apex, linear to oblong, finely acuminate to a mucronate apex (rarely obtuse and mucronate), base cuneate to attenuate, margins sometimes inrolled, adaxially almost glabrous apart from a few hairs on the midvein, abaxially grey-green, pubescent, somewhat glabrescent; petioles 0 -8 mm, pubescent. Inflorescence terminal, formed of shortly pedunculate 1 -3-flowered cymes from the upper leaf (bract) axils, the cymes often reduced to single flowers; peduncles 0.4 -1 cm, pubescent, bracteoles 3 -11 × 0.5 mm, linear-lanceolate, caducous; pedicels 2 -12 mm, often very short upwards, pubescent; sepals subequal, outer 6 -10 × 4 -8 mm, oblong-elliptic, obtuse to rounded, usually glabrous, margin scarious; inner sepals 1 -2 mm longer, obovate-elliptic, truncate or retuse; corolla 4 -7 cm long, pink, glabrous, funnel-shaped, limb 3.5 -5 cm diam., slightly undulate; ovary glabrous, style glabrous, persistent after corolla has fallen, stigma biglobose. Capsule and seed not seen. Fig. 7 .
RECOGNITION. This species is similar to most other erect cerrado species in having shortly petiolate, oblong leaves and a subterminal inflorescence in which the reduced leaves clearly function as bracts. It is most likely to be confused with Ipomoea paludosa O'Donell, I. campestris Meisn. or I. aprica House but is immediately distinguished from all of these by the glabrous corolla and sepals. The leaf shape and glabrous corolla might suggest a relationship with I. procumbens Choisy, but there is no molecular support for this and I. queirozii can be readily distinguished by its erect habit, subterminal inflorescence and pubescent sepals. It is, in fact, most similar to the littleknown I. neriifolia Gardner from which it differs in the shorter oblong-elliptic, glabrous sepals 6 -8 mm (not oblong, pubescent, 10 -12 mm) in length and the clearly petiolate lower leaves. Unpublished molecular studies suggest a relationship with I. pohlii Choisy but this has a pubescent corolla and differs additionally in its solitary flowers which are partially concealed by the relatively large bracts. ETYMOLOGY. This species is named for Luciano de Queiroz, who collected the type of this species, many of the cited specimens in this paper, and is one of the pre-eminent contemporary botanists in Brazil. HABITAT & DISTRIBUTION. A cerrado species from the extreme west of Bahia and neighbouring parts of Tocantins State (Map 2). It has been found at altitudes of between 500 and 760 m. The precise habitat is variously described as "cerrado" (R. M. Harley et al. 56736), "rocky hillside with cerradão" (W. R. Anderson et al. 36478), "cut-over gallery forest and adjacent cerrado" (H. S. Irwin et al. 31335) or "dense cerrado" (L. P. de Queiroz et al. 10239 Liana with white latex reaching 10 m; stems woody, asperous-pilose, bark pale grey. Leaves petiolate, (7 -) 11 -20 × (7 -) 14 -20 cm, ovate, cordate with rightangled sinus and rounded auricles, apex acute, mucronate, sometimes retuse, adaxially thinly pubescent, abaxially paler, densely pubescent, the venation prominent with denser indumentum; petioles (4 -) 12 -13 cm, pilose. Inflorescence of shortly pedunculate, bracteolate, pendulous, axillary cymes; peduncles 1.5 -8 cm, asperous-pilose; bracteoles 2 -3 × 0.6 -1.3 cm, often, boat-shaped, oblong-elliptic or narrowly obovate, base cuneate, apex obtuse, pilose with long white hairs, ±persistent; secondary peduncles (if present) 1 -2 cm; pedicels 0.6 -1.5 cm, more densely pilose than peduncles; sepals somewhat variable in size, shape and indumentum but generally unequal, outer 18 -24 × (9 -) 14 -16 mm, oblong-elliptic, elliptic, obovate, obtuse to rounded, glabrous or with some long white hairs along midrib on the exterior especially near base but glabrous and glandular on the interior, inner 17 -18 × 7 mm, obovate, obtuse to rounded, glabrous; corolla 5 -6.5 cm, glabrous, subcampanulate to shortly funnel-shaped, tube strongly inflated 1 -1.5 cm above cylindrical base, pale pink with a dark wine-red centre and whitish limb; limb c 3.5 cm diam., apparently lobed; stamens included, unequal, filaments glabrous except for basal glandular hairs, longer c. 2 cm, shorter c. 1.5 cm; anthers c. 5 -6 × 1 mm; style c. 3 cm long, glabrous, stigma biglobose, included. Capsule 2 × 1.5 cm, ellipsoid, glabrous, seeds 7 × 5 mm, densely white-pilose on angles with hairs to 15 mm long. Fig. 8 . Liana reaching at least 10 m, stems twining, woody, tomentose. Leaves petiolate, 8 -28 × 7 -22 cm, ovate, cordate with rounded auricles, apex acute or obtuse and shortly mucronate, margin slightly undulate, adaxially green, roughly tomentellous, abaxially greytomentose; petioles 5 -11 cm, tomentose. Inflorescence of few-flowered axillary cymes; peduncles 2.5 -10 cm, tomentose; bracteoles 12 -18 × 4 Y 7, oblong or oblong-obovate, obtuse, glabrous, caducous; secondary peduncles 4 -14 mm, glabrous; pedicels 10 -30 mm, thickened upwards, glabrous; sepals subequal, 17 -19 × 11 -12 mm, accrescent in fruit to 25 × 14 mm, elliptic to obovate, rounded, glabrous on the exterior but scurfy-pubescent on the interior, inner with narrow scarious margins; corolla 10 -12 cm long, funnel-shaped, pale on exterior and limb, dark pink inside tube, glabrous, limb 6 -8 cm diam., usually lobed; stamens included, unequal, filaments glabrous except glandular base, longer c. 2.5 cm, shorter c. 1.5 cm, anthers 10 -12 × 2 mm; style included; stigma not seen. Capsule c. 21 × 12 mm, ellipsoid, glabrous; seeds 12 × 6 mm, pilose on angles with long white hairs up to 20 mm in length. Fig. 9 .
RECOGNITION. Resembling a giant form of Ipomoea brasiliana but immediately distinguished by the long hairs on the seeds as well as the larger dimensions of the leaves, sepals and corolla. It appears to be closely related to I. longibracteolata but is distinguished by the absence of long white hairs on the inflorescence, the laxer cymes and the larger, different-shaped corolla, which is clearly funnel-shaped, rather than CONSERVATION STATUS. This species is known from more than 25 collections from six different states in Brazil. With one exception (G. where it is recorded as locally frequent, field notes give no indication of its frequency and mention no threats to its populations. It should, therefore classified as Data Deficient (DD) within IUCN (2012) guidelines although it will need more precise classification after detailed field studies of its populations. Its wide distribution suggests that it is Least Concern (LC).
PHENOLOGY. This species has been found in flower from January to May and in fruit from April to May. ETYMOLOGY. The epithet magna meaning "large" refers to the large dimensions of the leaves and corolla of this species.
